The goal of this work is to determine the nature of the relation between morphology and accretion mode in radio galaxies, including environmental parameters. The CoNFIG extended catalogue, improved by including additional information such as K S -magnitudes from UKIDSS (and the related K-z estimated redshift) and spectral index derived using new GMRT observation, is used to select a morphology-classified (using the Fanaroff-Riley (FR) classification of extended radio sources) sub-sample of galaxies with z≤0.3. For each source, spectroscopic data are retrieved to determine the high/low excitation status of the source related to its accretion mode. Environmental factors, such as the host galaxy luminosity and a richness factor computed using SDSS or 2MASS, are also included. We find that (1) FR morphologies do not seem to be distinguished solely based on the radio luminosity and accretion-mode of the source. This result is however greatly dependent on the errors; (2) although FRIs generally reside in denser environments that FRIIs, HEG/LEG in a poor/rich environment has roughly equal probabilities of being of morphological type-I or type-II; (3) excitation modes seem to be linked to the source environment, with HEGs found almost exclusively in low-density environments while LEGs occupy a wider range of densities.
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The CoNFIG local sample
In previous studies of FR sources using the CoNFIG catalogue (Gendre et al. 2008 (Gendre et al. , 2010 , results have shown that, at comparable powers, FRI and FRII sources show strong similarities in evolution, which indicate that they very probably share a common mechanism governing the luminosity-dependent evolution. In addition, radio luminosity function (RLF) models hint at a luminosity-dependent bimodal evolution, where low-luminosity sources show no evolution while high-luminosity sources undergo positive density evolution. What differentiates FR sources? Two main streams of models exist to explain these differences in morphology: Extrinsic models, purely based on the source environment (e.g. Prestage & Peacock 1988 ) and intrinsic models, suggesting that the dichotomy arises from differences in the properties of the central black hole (e.g. Ghisellini & Celotti 2001) . To test these scenarios, high/low excitation classification and environmental richness factor of a sub-sample of local (z≤0.3) CoNFIG extended galaxies were compiled to investigate the possible FR morphology/accretion mode/environment relations. The sub-sample contains 206 sources, including 74 FRIs and 107 FRIIs, 76% of which have available spectra, mostly from SDSS. The local radio luminosity function was computed for both HEGs and LEGs. Looking at host galaxies properties of sources with no HEG/LEG classification available, no major systematic offset in magnitude or other properties were observed compared to other radio sources of the same redshifts and radio fluxes. These unclassified sources were therefore considered to be a random sub-sample and were taken into account by correcting each LRLFs by a factor:
High/low excitation galaxies
The resulting LRLFs are shown in Figure 1 . We see that for both HEGs and LEGs, the data cover the full range of radio luminosities studied (22.0 ≤ logP 1.4GHz ≤ 26.0 W/Hz/sr), and they agree well with the work of Best & Heckman (2012) , indicating that the inclusion of sources with no HEG/LEG classification was properly done. We do find a higher space density of HEGs in our sample for logP 1.4GHz ≥ 24 W/Hz/sr relative to Best & Heckman (2012) , but no deficiency in LEGs. Part of this is caused by the exclusion of quasars which, although a small proportion of
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FR dichotomy, accretion modes and environmental factors in the Local Universe M. A. Gendre the overall sample, are a significant fraction of high power HEGs. Nevertheless, a small excess is still present when applying the Best & Heckman (2012) selection criteria, suggesting that optically selected samples, such as SDSS, might be under-sampling high-power HEGs.
Environmental factors
Cluster richness for each source was determined using the method of Wing & Blanton (2011) , in which the richness factor N −19 1 corresponds to the corrected number of SDSS galaxies with absolute magnitudes brighter than M r = −19 within a 1.0 Mpc radius of the radio source. The corrected galaxy count is obtained by measuring the total number of sources in the 1.0 Mpc-radius disk and subtracting a background count, measured from a shell of inner and outer radii 2.7 and 3.0 Mpc respectively. When SDSS data were unavailable (20.4% of the local sample), 2MASS K S -band (28 sources) and ESO Imaging Survey (EIS) Patch-D I-band (Nonino et al. 1999 ; 14 CENSORS sources) data were used. 
Results

HEG/LEG
The possibility that FR types depend on the distinct accretion mode inside the central SMBH is examined by looking at the probability of a HEG/LEG being of a given FR type.
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FR dichotomy, accretion modes and environmental factors in the Local Universe M. A. Gendre The fractions of HEG and LEG being FRII are displayed in the left panel of Figure 2 . The two distribution overlap within the errors, which include both uncertainty due to sources with no HEG/LEG classification (17.6% of FRI and 26.5% of FRIIs) and Poisson statistics dependent on the number of sources in each luminosity bin considered. It appears that Poisson errors is the main source of uncertainty here.
A Pearson chi-square test, including Yate's correction when appropriate, was performed on the FRI/FRII HEG/LEG samples for each luminosity bins (right panel of Figure 2 ). In most luminosity bins (aparm from 23.95 ≤ logP 1.4GHz ≤ 24.55 W/Hz/sr), the probability of radio morphology being independent of excitation is greater than 5%, and up to P FR−H/L >80% in a third of cases. When including sources with no excitation classification, it appears possible that FRI/FRII are independent of HEG/LEG type over the whole range of luminosity considered.
Thus, based on the above results, there is a significant possibility that FR morphologies can not be distinguished solely based on the radio luminosity and accretion-mode of the source.
Environmental influences
Cluster richness
The idea that, no matter how they are produced, jets will behave differently depending on the
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The richness distribution of FRI/FRII HEGs/LEGs is shown in Figure 3 . To further look into a possible FR morphology -excitation mode dependence (or lack thereof), a K-S test performed for four comparative cases: FRI HEGs and LEGs, FRII HEGs and LEGs, LEG FRIs and FRIIs and HEG FRIs and FRIIs. The probabilities that the considered samples are drawn from the same distribution are P I−H/L =0.06, P II−H/L =0.99, P L−I/II =0.68 and P H−I/II =0.95 respectively. The probability P I−H/L seems to indicate that FRI sources are not independent of accretion mode, with a tendency to be low-excitation. However, this dependency vanishes when looking at sources with N −19 1 < 30, where the K-S test on FRI HEGs and LEGs then yielding P I−H/L−Poor =0.99. the other K-S test results (P II−H/L , P L−I/II and P H−I/II ) suggest that radio morphology and excitation modes are independent of each other.
Looking at the richness distributions themselves, it appears that radio sources in rich clusters have a higher probability of being FRI (as previously stated by Zirbel 1997, Prestage & Peacock PoS ( 1988) and show low-excitation. The latter can be explained by the fact that jets in massive galaxies with low cooling-rates, giving rise to LEGs (Hardcastle et al. 2007) , are easily disrupted, resulting in FRI-like morphologies in dense environments. On the other hand, a HEG/LEG in a poor/rich environment has roughly equal probabilities of being of morphological type-I or type-II, within errors.
Another interesting point from these distribution plots is that excitation modes (for both FRIs and FRIIs) seem to be linked to the source environment. Performing a Pearson chi-square test on samples of HEGs and LEGs in poor and rich clusters (ignoring unclassified sources) leads to χ 2 = 14.23 (ν=1), rejecting the hypothesis that excitation mode and environment parameters are independent with probability P H/L−Rich =99%. The dependence of the accretion mode on the environment can possibly be explained by the feeding mechanism associated with each type. As seen in Figure 3 , HEGs are found almost exclusively in low-density environments, with N −19 1 centered around zero, which is consistent with being the result of mergers (which tend to occur in groups, with lower densities than clusters). In contrast, LEGs are found in a wider range of densities, which is consistent with the idea that their gas supply originates from the cooling out of either the host galaxy itself (possible in both rich and poor environments) or the cluster halo (requiring high densities).
Host galaxy
According to the previous results, the disruption of the jets leading to the different FR types does not seem to happen on the large cluster scale. Another possibility considered in this work is that the disruption occurs on the scale of the host galaxy. This was suggested by Ledlow & Owen (1996) , who found that the FR division is a function of both optical and radio luminosity while considering sources in the 3CR sample. However, several recent studies (Best 2009 , Wing & Blanton 2011 , based on other independent samples, failed to replicate the sharp dicision found between FR populations, finding a large overlap around the Ledlow & Owen divide. Looking at the M I -logP 1.4GHz plots for the CoNFIG local sub-sample presented in Figure 4 , it is apparent that the result of Ledlow & Owen (1996) does not hold for the CoNFIG local sub-sample, even when considering the different intrinsic and extrinsic parameters. This implies that radio galaxies of
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FR dichotomy, accretion modes and environmental factors in the Local Universe M. A. Gendre different FR type are not hosted by significantly different galaxies. In contrast, HEGs and LEGs appear to occupy different regions of the M I -logP 1.4GHz space. However, this separation is mostly radio-power driven.
